Crystal structure of the MS2 coat protein dimer: implications for RNA binding and virus assembly.
The coat protein in RNA bacteriophages binds and encapsidates viral RNA, and also acts as translational repressor of viral replicase by binding to an RNA hairpin in the RNA genome. Because of its dual function, the MS2 coat protein is an interesting candidate for structural studies of protein-RNA interactions and protein-protein interactions. In this study, unassembled MS2 coat protein dimers were selected to analyze repressor activity and virus assembly. The crystal structure of a mutant MS2 coat protein that is defective in viral assembly yet retains repressor activity has been determined at 2.0 A resolution. The unassembled dimer is stabilized by interdigitation of alpha-helices, and the formation of a 10-stranded antiparallel beta-sheet across the interface between monomers. The substitution of arginine for tryptophan at residue 82 results in the formation of two new inter-subunit hydrogen bonds that further stabilize the dimer. Residues that influence RNA recognition, identified by molecular genetics, were located across the beta-sheet. Two of these residues (Tyr85 and Asn87) are displaced in the unliganded dimer and are located in the same beta-strand as the Trp-->Arg mutation. When compared with the structure of the coat protein in the assembled virus, differences in orientation of residues 85 and 87 suggest conformational adjustment on binding RNA in the first step of viral assembly. The substitution at residue 82 may affect virus assembly by imposing conformational restriction on the loop that makes critical inter-subunit contacts in the capsid.